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(54) ARALKYLPIPERIDINE DERIVATIVE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a new compound 
useful as an acetylcholinesterase inhibitor and useful 
for treating and preventing various senile dementia, 
especially senile demantia of Alzheimer type. 

SOLUTION: This compound is represented by formula I 
{A is formula tl [C is H or hydroxy; D is H or a lower 
hydroxyalkyi; R is H. a lower alkyi or a lower alkoxy; 
(m) is 0-4], etc.; B is H, hydroxy, etc.; (n) is 0-2} or 
its salt, e.g. 1 -benzyl-4-(5, 6-dimethoxy-1-indanon-2yl) 
hydroxymethylpiperidine. The compound of formula I is 
obtained by reacting a compound of formula III with a 
compound of formula IV. The compound of formula I is 
has strong acetylcholinesterase inhibiting activity 
having high selectivity and increases an amount of 
acetylcholine in a brain and is useful for treating and 
preventing memory disturbance, etc. The compound is 
orally, intravenously, intramuscularly, transrectally or 
percutaneusly administered at a daily dose of 
0.01-IOOOmg. preferably 1-100mg. 
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[ft 61 
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20 
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40 



MeO 
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50 



MeO 

] 

lit 9] 

Dc4V>-o 

(2) l-^>-v^yW-4-t: :^iy-4-(5, 

(3) l-^>-v^/W4-l: Ku:^i/-4-(5,6-v?7« h^v^-l-^T 

(4) 2-(l-^>'v^/l^l:°^ y v^:^-4-^ y -T^V) p« 6- 

(5) 1— ^V-v^/W 4-(5,6-v^^ h^iX-2-t Kn:^V;^^ 

^/^y :/-2--i'/u) ;< y i^^- 

(6) l-^>^v?/W4-[3-(4,5-v^p< h:3ev-2-;^/U)?K^v'>^ 

[|f*«5l tS*^l|B«cC0T^/V:3e/^t''^y v^V^ 
(I) ^ OlgS^^J {CirP^ $ n ^ W^fife^^ 

[ft*« 6 1 m^m 1 fE«g(^T ^/u:3r/i-fc''-< y i;?>^^ 

[000 1] 
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[0 0 0 2] 
[0 0 0 3] 

[0004] 

[0 0 0 5] f^ffll^^^B#^*5;g 

eATJ;ijfi'<s — ®^ (I) T?^ ^ T 7>'i'*/i' y 

[0 0 0 6] A«:6f)^;l^4TIEK)«^Jft^C(I)^?7i%$i^•5r 

7/w=¥/wt°-5y5^vfi^m*. mM^-^msi^(oi3,\i^r 
^/wn y i^srJifi-r 5 i i: . iati»«^7=vuT'*^-r fc 

[000 7] J^^B^'ft-a-'l&tt. T-fe^/wa y •y:r.:^'r7 
[O 0 0 8] tJ6oT;!|!:^?^<?5SWf4> ^l^ir LT. i: 9 



40 



[0 0 0 9] 

T ^/wdf/ut"-^ y i;?:ymmi¥ (i) Tis-®:*t^* $ 

[0 0 10] 
[ft 1 0 ] 



(0 



10 [0 0 11] nfioSfcfii- 
TIB-fSSi-CSSti.SS. 

[0 0 12] 

[fk 1 1 ] 

>P c 




[0 0 13] c«7k^mi^*fcttt Kn^ixs 

/US*5 J; U^ia^T =3r lbmii£t\^f^^^. rati 0 
*fc«l~4©l«^^ic*i-S„ ) 

[0014] 

[fbi 2] 

^ ,COOH 

» itY 9 



[0 0 15] (^45. R*5j:u?nifiHulEi:|sHt<7)«*:SrW 

30 -r-So ) 

5o ) ] 

[0 0 16] 

litis] 




loo 1 71 rrT% R<D^mi^i^^f^i&WLT/l^^/\^m 
i-:rnt:Vi-S, n-:/^/wS. i-y^^/i-S. t-:/^/L. 

50 [0 0 181 D(?5^gg(c:*3ttS{g:^fc Knr^^^'T 
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5 

^/i-m^M^L>. McV^^i^a-xm^it):! v^^iy^^^ju 

m. i-i: K^^i/nl^/^S^ 2-1: Vu^t^zjL^/um. 1- 
e Kn;^f.i/:7"n tVv-S, 2-1: Ki^ 3f-i/>^n tV^S. 3-fc 
Kn^v-rT^in fcWX. 1-b Kn:^^^/-!-:?"^ bWS. 2- 

[0 0 19] ±H2r 5/1-^/1- 1**^ y v^: 

[0 0 2 0] 
lit 14] 

A. 



B 




N 



(II) 



[0 0 2 1 ] [^q^. A^iTie-fiS5S:T**$ti.6£. 

[0 0 2 2] 
litl 5] 




MbO 



[0 0 2 3] (^4^. Cfi*^1^^4f::fit: Kn:3j^v-3 

*-r^o ) 

[0 0 2 4] 



[^b 1 6 ] 



MoO^ ^ ^COOH 



MeO 

[0 0 2 5] Bt^TKmiST-^^cfit: K^dE^i/SSrSc* 
[0 0 2 6] 

MoO, 



MeO 



[0 0 2 7] 'ttzry/u^/i^}^''^Viy:^m^1^tLX^ 

[0 0 2 8] 
[ftl 8] 




(III} 



[0 0 2 9] [^4^. B. D\^mmtmm(7)M^i^ 

B^C;^iS-£J?£^^?f^^b-ct>J:V\ ] 

[0 0 3 0] Ty/^^/i^\f-<Vi^:ymm^t\^X^b{^ 

10 (1) l~-<^^v^/W4-(5,6-v^;^ h^iX-l--Y>'^y >^-2-'Y 

(2) 4-1: Kn:3eV-4-(5,6-i^7« h^V-l->r 

(3) l-^:/v^/W4-t: Kn:^>^-4-(5,6-i^p< h^l^-l-^ 

(4) 2- (1-^ >^ v^/i- y >'-4->r y t'^^) ^ ^/^-s, e- 

(5) l-^>'v^/W4-(5,6-v^;^ h^i/-2-l: Kn:^^/^^^ 
20 (6) l~^^^v^/l— 4-[3-(4,5-v^;^ h ^ V-2-;^/U>K^->:7 

[0 0 3 1] /^:Jb\ *^|q(e:;5^;5^5T^/u=3f/ut'-<y i;? 

[0 0 3 2] *^B>g^c:*5^t5Ma^6^^;lt^^^ 
m(Dmms ^y^^^mm.. -^^^i^mm.. :7--r/i^&, 

40 [0 0 3 3] m^^^mit^m(Di/k^m^t bxt^. m 

mnmtf^^m\^^xmm\cx ^ mmir^ ^ t r^x% 
[0 0 3 4] 'r^^t>ibmnmm^mm'r^iiz.n. r^/u 
^/u\i^-<vi^>'mm»tmmm. ^ h\^'j^^m\^f:i:^\^xm 
im±m. i^^m. mmm. mnm. m&m. m^m^ 

50 [0 0 3 5] mBmt uT^i. mk.\^^m. 



7 

y:^^}-. if9^>'. v-^^^y^. e Kn:3ev>^n bVi^ 

mti^x \:i:mm& i^mmir ^^t 7!)m'^ ^tix\^^^i>(D 

[0 0 3 6] ^f-mMmmm^mm^^m\a^. r^/v 20 

[0 0 3 71 f^mm^mm'r^m(D:^mtm'^^n'r. 
f:i^mmir^mMmnti.x\^. mm&. mmui^^ns 

;v:^-;vm. mmmm. v^y=i>^tt. w^^m^u vi^ 
m^mm. m^m. mA^^}f^mw-r^^tt^x^^ 

m%m\m(D^':^^m^^^zitiyx^^o f^^±Mmm 
wM(DmMm\^. m'^^mM(omm\^^ti^m'&^f\^^ 40 
mmz.f^^mx^^o 

[0 0 3 9] ^mm\^^n^Ty;v^;i-\f-<w^i^mm 

\^^^Xhl^fi:^t^. ii^^Al 0fcfc»9O.Olmg--lOOO 
mg-efct)> if 4 L < m Img-SOOmgT^fc ^9 . 

[0 0 4 0] 
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^y—MmMmt\.x(D^m\^^^'rtL^. u.t\^^^ 
mtx^xmmm^m^mf^fi^. ^mMi[:^m^^\^^\^ 

[0 0 4 1] {lom r'^'^/l-:=^Vl^^^T^-ifW.t 

:^=i y J:r/DTNB[5, 5* -Dithiobis-(2-nitro 

benzoic acid)]^^APL^ ^l^— 3 

iii{;ii3tt5®3t*^lt;i:bT9JSL. Tir^/u=' y 

*; Ellman, G. L. , Courtney, K. D. , Andres, V. and F 
eatherstone, R. M. (1961) Biochem. Pharmacol. , 7, 8 
8-95. 

[0 0 4 2] m^) rmi^. ^mmit^^(DRmm<D 

t l^XTr^-to 
[0 0 4 31 
1*11 
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[0 0 4 4] [ICso (//M) ; 1 : 0. 79. 

2 : 3.8. *Mi«?ij3 : 4.3. *JifeM4 : 2.7. *ifeM5 : 
0. 045. JlJfe^fiJ 6 : 0. 090. 7 : 1. 3. 8 : 5 

2] 

[0 0 4 5] m^^x:^mn^^i^^\^mm^^ti^. » 
[lli^^fll 

ggisgij 1 i-<vv^/w4-(5,6-v^7< h=^->-i->r 

to 0 4 6] 
[{kl 9] 



[0 0 4 7] :^mmi\:.'Br^\t.'j^'=f-}h\^^^mmm.f-2m 

i|ia<Oi?T;^7'^:^-^— (1). (2)i: L-C#^>i^S„ 



[0 0 4 8] 
lit2 0] 



Mea 



MeO 




P OH 



MeO' 

[0 04 9] 5, 6-i^p< h^iy-l-^ ^-^Z V 5. 00g(26. 0 

^^i^;^^/^5j^;=<.7t^/VT ^ K(HMPA) 4. 53inl(26. 0 

y^^ntVVT^ K • (X h^fc Kn^^^i^), 1. 
5M-i/^ n-^:3rf*:/l^Sg [CAS^^*-^, 123333-84-6] 1 
9. lml(28.7nimol)^iPx. 1 B#P^^«^bfCo -78t:trr 1- 
^l^i^/U-A-^/l^^/i^}::''^]) i^l^ 6. 35g(31. 2mmol) (T^-r 

{b'g^^^^^t^r;^^^'!^:^-^— (1) 1.23gSr»yho (iR^; 

12%) 

26g^»fCo iMM ; 2. 5%) 

[0 0 5 01 v^T;^^!/:^-^— (1) 

Rffg(TLC) ; 0.45 (i&it ?^ ^ : ?i ^ y —/1^=10 : 
NC. 

HO* 



(6) 



#M^9-2 6 8 1 7 6 
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* 1). 

; 205-206°C. 

*H-NMR (400MHz, CDCI3) ; 6 (ppm) 1. 50-1. 60 (2H, m) , 1. 6 
0-1. 73 (2H, m) , 1. 79 (IH, dd, J=4Hz, 13Hz) , 1. 92-2. 02 (2H, 
m) , 2. 74-2. 84 (2H, in) , 2. 98 (2H, bt, J=l IHz) , 3. 17 (IH, dd, J 
=8Hz, 17Hz) . 3. 51 (2H, s) , 3. 67 (IH, dd, J=3. 2Hz, 8Hz) . 3. 90 
(3H, s). 3. 96 (3H, s), 4. 30 (IH, bs), 6. 86 (IH, s). 7. 15 (IH, 
s),7. 22-7. 35(5H, m). 
FAB-MS ; m/z=396 (M+HO . 
10 [0 0 5 1 ] i^T:^'ri^^'^ — (2) 

Rf#:(TLC) ; 0.36 (tft^L;^ ^ l^:^ : ^^5^/— /^=10 : 
1). 

; 176-177°C. 

'H-NMR (400MHz, CDCI3) ; 6 (ppm) 1. 36-1. 57 (3H, m) , 1. 5 
8-1. 65 (IH, m) . 1. 93-2. 03 (4H, m) , 2. 82-2. 87 (IH, m) . 2. 93- 
3. 01 (2H, m) , 3. 03 (IH, d, J=8Hz) , 3. 16 (IH, dd, J=4Hz, 17H 
z) , 3. 53 (2H, s) . 3. 89 (3H, s) , 3. 96 (3H, s) , 4. 13 (IH, dd, J= 
2. 4Hz, 8Hz) . 6. 88 (IH, s) , 7. 14 (IH, s) , 7. 23-7. 34 (5H, m) . 
FAB-MS; ni/2=396 (M+H*) . 
20 [0 0 5 2] l-^>'iy/U-4-\i Kn^-:x-4- 

(5.6-v^;^ h^jy-l-^ y :y-2-yC M }^ K^^^V;^^ 

[0 0 5 3] 
[ft2 1] 

MeO 

[0 0 5 41 ^mm^t-^mi>^^fHic^=ff^mm'j'2m 

m.(0-y'T:^y'U:i-^—(.3), (4) t l^Xnhtv^o 
(0 0 5 5] 
lit 2 2] 



+ 

MeO' 



Mel 



P OH 




HO 



[00 5 6] ( D i-^>^i;^/u-4-v-r y-4-hV ?^ 

l-^l^iy/u-^—yT y Kn:3ev^t:'^y i;?^^(i) [cAS 
^«I^S^, 6094-60-6] 10. 3g(47. 7inmol) ^mt^ ^ 

^/WV^ 7. 28inl (57. 3inniol) , h V =^9^/UT 7. 32 



50 



ml(52.5minol)^MT^. Mm^XSO^^mmWl^tio $b 
fr>5'nn hyp^^yl-v'^V' 4. 24ml(33.4iranol)^*Px.. 

mmt. 2^-mm^MK.xmmm^mi^v. ^h{:imm 



11 

m^t-^^ (2) 8. 09g<^#fCo (iR^ ; 52%) 
[0 0 5 7] ^H-NMR (400MHz, CDCl,) ; 6 (ppra) 0.25(9 

H. s), 2. 10 (IH, bs), 2. 24 (IH, bs), 2. 69-3. 01 (4H, m). 3. 34 

(IH, bs) . 3. 52 (IH, bs) . 4. 12-4. 22 (2H, bs) . 7. 42-7. 48 (3H, 

m), 7. 61-7. 70 (2H, bs). 

FAB-MS; m/z=289 (M+HO . 
[0 0 5 81 ® l-^>^v^/W4-4^/U^ /i^-4- hV ?^ ^/V 

V- V /l^:^^ jy }^''^ V (3) 

mfiefk-g^^ (2) 8. 01g(24. 7tnmol) ^mt?^ l-V (150ml) 
yl^^ r:i rj7 A/^:^rf-^^S^S5 61. 6ml (61. 61111110I) ^'55X:\Z. 

7. 40ml (7. 40mmol) ^ h Kl^m^^^W^ bfCo 50%-g^ 

(3) 4.67g«r^/Co r60^>cOfi)ftM-r^^t/c^<;$k(7)S 

^^;;(;lfflv^f^, (iR^ ; 65%) 

[0 0 5 9] *H-NMR (400MHz, CDCI3) ; 6 (ppm) 0. 15(9 
H, s) , 1. 54-1. 62 (2H, m) , 1. 86-1. 95 (2H, m) , 2. 37-2. 47 (2H, 
m) , 2. 54-2. 65 (2H, m) , 3. 51 (2H, s) . 7. 25-7. 34 (5H, m) , 9. 50 
(IH, s). 

[0 0 6 0] (3 ) l--<>-v^/W4-(5. 6-v^^ V^ly-l-y(l^ 
;t'=3ev't:''-<y v^:^(5) 

5,6-v?7< h^i/-l->r >^(4) 6. 15g(32.0mmol)$r7^ 

b^t Kn:7^i/(80ml)(;i®^L. 

/l-r^ K(HMPA) 5. 56ml(32.0mmol)Sr^IOx./Co ^^#12 

^T. r;h.Sr-78t:ic?^iPb> ^)^^J>. * V':f^\f 
jiVT % K • (X t Kn:7^>^), l. SM-v'i^'P^ 
^^^y^m 20. 3ml(30.4nunol)^AnX-25^P^jtl*LfCc - 
78t:(CTHUBEft;'^i^(3) 4.66g(16. OmmoDc^T^ t K 
xiy^l^CiXixsiXmWL^l^^tA'^XWrX^. ^ ^(;i-78TC 

{^:T305>mfi^Lfco m^m\:.riy^=^^2>^im^m.}ii^(r> 
(1 : 1) jl'g^JK^APx.T^M* r-#M b^hfl. B^^^^/w 

-;v%) \^xmm\.. ^^Hft^ir LT^S{b^^(5) 
3. 94g^#fc:o (iR^ ; 51%) 

[00 6 1] Bl!^ ; 174-175TC. 
*H-NMR (400MHz, CDCI3) ; 6 (ppm) 0. 02 (9H, s). 1. 31-1. 3 
8 (IH, m) , 1. 44-1. 60 (2H, m) , 1. 75-1. 82 (IH, m) , 2. 28-2. 40 
(2H, m) , 2. 57-2. 76 (2H, m) , 3. 08-3. 13 (IH, m) , 3. 20-3. 34(2 
H, m) , 3. 45-3. 56 (2H, ra) . 3. 90 (3H, s) , 3. 96 (3H, s) , 4. 13 (1 
H, s) , 6. 85 (IH, s) , 7. 16 (IH, s) , 7. 21-7. 34 (5H, m) . 
FAB-MS ; m/z=484 (M+HO . 

[00 6 2] g) l--<>->^/l^-4-b Kp^V-4-(5. 6->>7^ 
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v^>- fv^r;^^!^:^-^— (3)] 

y^YyM Kn>'^^/(25ml)i::i. OM-^'^yfbx h^>^'^/W 
T>^^:=^!>A/7^ t Y'ciyyly^WL 9. 18ml (9. 18rara 
oD^JP;^, 7K?&T. HifBS{t:'g^^(5) 2.96g(6. 12mmol)(7) 
7" t Kn:7 9^/(10ml)^?^^ijSTL/^Co 15$>P«m}^ 

mit'^^<Di^T:^y^i^:t'^—(3) 1. 73g^^;^Co itflJ^ 

(7)v^r;^7"i/;^-^— (3) 0. i8g^#;^Co (iR^; tf75%) 
r b ?r ^ ^ ;^ ^ y i: ;^ ^ v<?^®'&^?^ 

U:;^-'^-(3) ^nt-. 
[0 0 6 3] i^r;^7^1^:<^•^ — (3) 
BS^ ; 185-186^C. 

*H-NMR (400MHz, DMSO-de) ; 6 (ppm) 1. 26-1. 42 (2H, m) , 
20 1. 61-1. 81 (2H, m) , 2. 19-2. 28 (2H, m) , 2. 48-2. 58 (2H, m) , 2. 
87-2. 96 (2H, ra) , 3. 14-3. 22 (IH, m) , 3. 43 (2H, ABq, J=14Hz) , 
3. 76 (3H, s) , 3. 84 (3H, s) . 3. 85 (IH, m) , 4. 1 1 (IH, s) . 4. 71 (1 
H, d, J=6. 2Hz) . 7. 03 (IH, s) . 7. 08 (IH, s) , 7. 19-7. 33 (5H, 
m). 

FAB-MS; m/z=412(M+H0. 

HPLC (Inertsil ODS-2. 4. 6 X 150mm, CHsCNiHaO: 70%HC1 
04=300:700:1, 1. Oml/min, 254nm) retention time : 
3. 78rain (100%). 
[00 64] © l-^>-v=^/l^-4-t: Kp ^ v--4-(5, 6-v^p< 

iy> [v^r;^7"i^:^'^— (4)] 

Hijf2^b^^(5) 974mg(2. Olmmol)^;^ — /^(10ml)(c: 
^fi¥L. TkmT. 2.0ml(4.0mmol)?r}gTUyho 

myk{cxmm\±ti.x:^^hmmL.. m^^m7k\z.xm^ 
Lfco ^mm. mj^mm\^xnhnrz.mm^iyv:^^/i^ 

^stl.xmmit^^(DZ:^r:^y'l^:^'^—(4) 376mg^# 
tio (iR^; 45%) 
[0 0 6 5] v^r;^xi^:^-^— (4) 
m^. ; i8o-i8m 

"H-NMR(400MHz,DMSO-d6) ; 6 (ppm) 1. 31-1. 77(4H, m), 
2. 20-2. 33 (2H, m) . 2. 48-2. 57 (2H, m) . 3. 04-3. 25 (3H, m) , 3. 
45 (2H, ABq, J=14Hz) . 3. 53 (IH, dd, J=3. 7Hz, 5. 6Hz) , 3. 79 (3 
H, s) , 3. 87 (3H, s) , 4. 64 (IH, s) . 4. 86 (IH, d, J=5. 6Hz) . 7. 05 
(IH, s) , 7. 12 (IH, s) . 7. 20-7. 34 (5H, m) . 
50 FAB-MS; m/z=412(M+H*) . 



(8) 
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HPLC (Inertsil ODS-2, 4. 6X150inin, CH3CN:H20:70%HC1 
04=300:700:1, 1. Oml/min, 254nin) retention time : 
4.85min (99.2%). 
[0 0 6 6] MMm 3 l-^>--:;^/l^-4-t: Kp^V-4- 

[0 0 6 7] 



14 



* Ut2 3] 
M O 

MeO' 

[0 0 6 8] 
Ut2 4] 




HO 



(1) 



OEI 



HO. 
OHC' 



(3) 



(5) 



MeO. 



MftO 




HO 



^ yi/T^ K^^/wiH-^>^y^ h y ry^— (S'J^ ; ih 
— <>-y h y T y— /wi->r /i^t^ ^/i- • 4 y ixr =^ k) 2 

0.0g(126nimol)Sr'r t Ki:^ (500ml ) J^l^fl? 

^m#la^7k^^T. i--<>-v^/v-4-t*'-<y Ky(i) 23.4m 

l(126mmol). (S^*) ^^/—/l^ 14. 8ml (254mmol) ?rji 
90%-;^7y ^7Ji. •t-y'h^i/K 31.5g(253mmol)Sr 

bT<li^iK»(2) 32. lg«r#fno r(^^jg(i3fg«i-6r ^ 30 

[0 0 7 0] ilEttt^^S^v" t Ki:^y^>^(lOOm 
l)lc:^«?L.. 2N-:^^ 100ml ^ADX.. mU\CX—f^mW 
Vtio tK^T. h V ^ J^yi<.mm 120ml S:^ 

V^fCc, 40 

[0 0 7 1] 5,6-iyy h^iy-l-4:^^/>'U) 6. 35g(3 
3.0ramol)Srx t: Kti y ^ >-( 100ml J^l^ft? b^ 

WUT. ^^1^7^^/^'?^;^J^^/^'r ^ K 5, 75ml (33. Ommo 

D^mAi^tco ^tL^-78°c{;i^*i]L. y^i^A-v^^-r 

yy^ni^/i-r ^ K • ^y (x hy t Kny^>-), i.5M- 
i^^ ci^caef-y^SS 22. 0ml (33. Ommol) S:AP;t40^PBlJt 

W^LfCo -78t:(;iT±IE{b'g^^(3)^^tPl®fe?ft*^^jSco 
T^h^t Kay^>-(30ml)®a5&aAb/cm. 

?K^*o;tfcf^. mm^^^Mcxt^mi^. mmm^^hic 50 



&mikmm^m. rtv^v-y;^y/i-;^^iN^n-x-h^^^ 
y^- (jSfb^^i-y/p«:^y-/i-^) (^twssl. e 
5.00g^#fco /i-:d^bW^*b. 

&&m^ti.xmmit^^(s) 3.oigSr»fco nt^m 

(3):^^h(oH^m ; 23%] 

[0 0 7 2] MM. ; 174-175^:. 
>H-NMR (400MHz, CDCI3) ; 8 (ppm) 1. 77 (2H, bd, J=13Hz) , 
1. 88-2. 05 (3H, nO . 2, 46 (2H, dt, J=2. 4Hz, llHz) . 2. 63~2. 71 
(2H, m) , 3. 55 (2H, s) , 3. 78 (2H, d, J=l. 6Hz) , 3. 92 (3H, s) . 3. 
95 (3H, s) , 6. 74 (IH, t, J=2Hz) . 6. 79 (IH, s) , 7. 27 (IH, s) . 7. 
23-7. 37(5H,m). 
FAB-MS; m/z=394 (M+HO ■ 

[0 0 7 3] (2> l-^lyj^/l^-A-}:: Kp :3e-y-4-(5, 6— y 7^ 

y^y y-2->r /i^) >^ ^/i^n^^ y -y y^^^ife 

mmit-^^ (5) 2. 96g(7. 52mmol) ^-rhytKi^iyyy 
(80ml){c::^^L. 10%-y<vi^'y^lMmmm (^7kp°p) 0. 

sg^MK.. ^^^mm^xi,5mm7kmmMi.r:io 

7«^y-/^^) (^iTmSiL. ^Mit^^cD^ V -{^ 2.7 

3g^^:rco 

[0 0 7 4] y y —i^ 

"H-NMR (400MHz, CDCl,) ; 6 (ppm) 1. 63-1. 82 (5H, m) , 2. 0 
5 (IH, dd, J=7. 6Hz, MHz) , 2. 40-2. 50 (2H, m) , 2. 62-2. 70 (2 
H, ra) , 2. 76 (IH, dd, J=4Hz, 17Hz). 2. 96-3. 03 (IH, m), 3. 36(1 
H, dd, J=7. 6Hz, 17Hz) . 3. 55 (3H, s) . 3. 90 (3H, s) . 3. 97 (3H. 
s) , 6. 85 (IH, s) . 7. 16 (IH, s). 7. 22-7. 36 (5H, m) . 
[0 0 7 5] r;^^ ll%-^{L7K^'a*^^y-/l^^ffl 

i.xmmi\:^!i^<^mmm. 2. 26g^»yco mm ; 70%) 
[0 0 7 6] m.mm. 
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(9) 



1*M¥9-2 6 8 1 7 6 
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WiJ^. ; 216-217'SC. 

^H-NMR(400MHz,CDCl3) ; 6 (ppm) 1. 75(1H, bdd, J=2. 4H 
z, 14Hz) , 1. 93 (2H, d, J=7. 2Hz) , 1. 98 (IH, bdd, J=2, 4Hz, 14 
Hz) . 2. 37-2. 53 (2H, m) . 2. 69 (IH, dd, J=4Hz. 17Hz) . 3, 00 (1 
H, dq, J=3. 2Hz, 7. 2Hz) . 3. 12-3. 30 (3H, m) , 3. 32-3. 41 (2H, 
m) , 3. 90 (3H, s) . 3. 98 (3H. s) . 4. 14 (2H, dd, J=12Hz, 43Hz) . 
5. 52 (IH, s) . 6. 87 (IH, s) . 7. 12 (IH, s) , 7. 42-7. 50 (3H, m) , 
7. 66-7. 75(2H,in). 
FAB-MS ; ni/z=396 (M+HO • 
I 0 0 7 7 J jliS^H 2-(l-^>- v^yi^b"-^ ]) -Jl^-A-^ * 10 
Meo^ 



[0 0 7 8 J 
MeQ 



MeO 





[0 0 7 9] 
[fb2 6] 



N 



[0 0 8 01 it*^Bg64-79151^<i^^(7)*JSe^i| 3 tCfS^^ 

ttyh, 1— ov?/u-4-(5,6-i;^p< hdei/-i->r >^-2- 

^ V f^^) ;^ i/^- 30. 0g(79. Smmol) h ^ 

t: Kn :7^>^ (500ml) ^ t->^^yWT/l^^—/^ (250ml) 
^L. ti^)^J>^ • t-:;^h=3e>/K 8.9g(79. 3inmol)^AD 

f>r^:7^— (i^®!^^/V/n-^:3eif>- 
^) {^rmiSb. -<->?:=Lfe@?i^*& 7g^#fco rtbSr 

LT^^Sfb^i^ 6. 27gSr#ACc (iK* ; 21%) 
[0 0 8 1] iSt^ ; 130-132^:. 
'H-NMR (400MHz, CDCI3) ; 6 (ppm) 2. 20-2. 60 (8H, m) . 2. 7 
8 (IH, dd, J=3. 2Hz, J=17Hz) . 3. 37 (IH, dd, J=8Hz, 17Hz) . 3. 5 
0-3. 60 (IH, m) . 3. 54 (2H, s) , 3. 90 (3H, s) , 3. 97 (3H, s) , 5. 095^ 



MeO. 



^ (IH, d, J=8. 8Hz) , 6. 86 (IH, s) , 7. 17 (IH, s) . 7. 22-7. 36 (5H, 
nO. 

20 FAB-MS ; m/z=378 (M+HO . 

[0 0 8 21 Slta^J 5 l-^>-v^/U-4-(5.6-v^;/ h^V 

[0 0 8 31 
[fb2 7] 

MeO, 



30 



MeO 




MeO 



[0 0 8 41 
t{L2 8 1 




OH 



[0 0 8 51 mi^m4'79i5m'^j^:m(Dmt&m4\zmi^^ 

^ y ^/l^ y 15. 0g(39. Smmol) h ^ t K 

n :7^>' (200ml) d^ftfb. ^^f'y^yl^^:^:^/l^T^ 
K 6. 88ml (39. 5mmol) ^M^tio ^ tt^-78*t:4 "C?^&*P 

L. y • i^><y^ntvi-r 5: K ' (x b^i: 

Kn7^^^), 1.5M-i/>^a^:^-t^>'^SS^aAb30^F^1 
jtH^Lfeo — 75%-/^*^;^^/^i^r/l-'7^b: K 12g4:170 



50 



OH 

S^SJS't'i-. -78'C{c:ri5^)'ra^^:/y ^-^Lfco -78t:j;:i 
fco :i(D^\ci&^mitT>^^^J^yi<.mi& 300miSrAfl 

/U;^7^i^>:^ n-v- (NH-v-y :^<$^/K n-^^ 

«s: ll.5g^#yho (IK^ ; 71%) 



(10) 



4#BB¥9-2 6 8 1 7 6 
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[0 0 8 6] yv—t^ 

^H-NMR (400MHz, CDCI3) ; 6 (ppm) 1. 18-1. 39 (3H, m) , 1. 4 
3 (IH, bd, J=12Hz) , 1. 47-1. 55 (IH, m) , 1. 62-1. 74 (2H, m) , 1. 
78 (IH, bt, J=12Hz) . 1. 86 (IH, bt, J=10Hz) . 2. 50-2. 70 (IH, 
m) , 2. 75 (2H, dd, J=12Hz, 15Hz) , 2. 97 (2H, dd, J=17Hz, 24H 
z) . 3. 42 (2H, s) . 3. 54 (IH, d, J=10Hz) , 3. 78 (IH, d, J=10Hz) . 
3. 89 (3H, s) , 3. 97 (3H, s) , 6. 86 (IH, s) , 7. 12 (IH, s) , 7. 1 1- 
7. 30(5H,m), 

[0 0 8 7] r:tt5r n%-mtykm^^^^ y—/i^^m 
#fco (»IX^ ; 48%) 

[0 0 8 8] mM& 

MM. ; 175-178^. 

'H-NMR (400MHz, D2O) ; 6 (ppm) 1. 08-1. 23 (IH, m), 1. 23- 
1. 54(5H,m), 1.64(1H, bd, J=13Hz). 2. 45-2. 60(lH,iii), 2. 62* 



MeO, 
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* -2. 75 (IH, m), 2. 94 (2H, dd, J=18Hz, 28Hz). 3. 05-3. 16 (IH, 
m) , 3. 16-3. 26 (IH, m) . 3. 48 (2H, dd, J=l IHz, 53Hz) , 3. 62 (3 
H, s) . 3. 72 (3H, s) , 4. 00 (2H, bs) , 6. 92 (IH, s) , 6. 94 (IH, s) . 
7. 18-7. 30 (5H, m). 
FAB-MS ; tn/z=410 (M+HO . 

[0 0 8 9] MikM 6 l-^>-v>yl^-4-r3-(4.5-v^;^ h 
^ ->-2'^/U:^^ i^yzx. =^/V) -2-:^^ y ] :7^t2 t:Vl^ b^^-s y 

[0 0 9 0] 
10 ['fb 2 9 ] 

[009 1] 

[fbso] 



MeO 




MeO, 



(1) 



MeO 



MeO MeO^ - ^CHO 



NCOOEt 



(3) 



MeO, ^ COOH 



NCOOEt <5) 



(6) 



MeO 



MeO, ^ ^COOH 



MeO 



[0 0 9 2] CD l-<>-i^/I^-4-(5,6-v>7< h^^^^ 

:^-2->f M ^ y V (2) 

l---<^/v^/W4-(5,6->^;^ V-^iy-\-4 l^^y /U) 
;^^/l-t:^^y i^^^^d) 100g(0. 26mol)*p< — /VdOOO 40 

\:ix3mmmwi^tz.o 7^c^^T@^^^#^^-:^^x-TpH6^ 
mf±mf^Lxmn&ibi^mm io2g^#fco ^(Dm 

ibt^r$(:imb7«^WV(700ml)^*OX.. mWl^^<^^^h 8. 

5%-mm^^m^=^^^^ (200ml) i-APx.fco 
T305>F^m«^Lfcm. immmi^xm^mn^mikmrn 
io7g^#/cio :i<Dmii^nm^mt?^^i^>'ii^m^L^ 50 



&m^1^^mt\^Xmmit^^{2) 88.6g^^fCo 
(IR^ ; 92%) 

[0 0 9 3] ; uo-um 

'H-NMR (400MHz, CDCI3) ; 6 (ppm) 1. 28 (2H, dq, J=3. 6Hz, 
12Hz), 1. 46-1. 58 (IH, m), 1. 67 (2H, bd, J=13Hz), 1. 93 (2H, d 
t, J=2. 4Hz, 12Hz) , 2. 37 (2H, d, J=7. 2Hz) , 2. 86 (2H, bd, J=12 
Hz) . 3. 22 (2H, s) . 3. 48 (2H, s) . 3, 867 (3H, s) . 3. 874 (3H, s) , 
6. 39 (IH, bs) . 6. 84 (IH, s) , 6. 98 (IH, s) . 7. 20-7. 32 (5H, m) . 
FAB-MS; m/z =364 (M+HO. 
[0 0 9 4] (2 ) 4- (5. h^jy^ >-7=V-2-^ /U) ^ 
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HUBEfk^4^(2) 87. Og(0. 24mol) ^-<>^if >^ (SOOml) \CM 
M ^ u/V^^oL^/V 36. 6ral (0. 38mol) ^*Px./cio 1 

bXtlS^b^i^O) 82.7gSr»fcio 100%) 
[00 9 5] ^H-NMR (400MHz, CDCI3) ; S (ppm) 1. 08-1. 

22 (2H, m) , 1. 25 (3H, t, J=7. 2Hz) , 1. 63-1. 75 (3H, m) . 2. 39 (2 

H, d, J=6. 4H2) . 2. 73 (2H, bt, J=13Hz) , 3. 24 (2H, s) . 3. 88 (3 

H, s) , 3. 89 (3H, s) , 4. 05-4. 20 (2H, m) , 4. 12 (2H, q, J=7. 2H 

z) , 6. 41 (IH, s) , 6. 85 (IH, s) , 7. 00 (IH, s) . 

FAB-MS; m/z=345(M0. 
[00 9 6] (3) 4-'[3-(3.4-v^p< h V-6-^/V-^ 

:=^/l^)-2-:^^ry]:7"P If/Wl-m b U 

v^>-(4) 

HuSE^L-g^^ (3) 25.0g(72. 4mmol)^T- b Vtiy^^y 
(350inl)(e:^«L. yk(250ml) t ;^ ^mm^ hV^ 
J>. 46.4g(217mmol)^^Px./Co tK^^T. 0. 39M-Eg^>ft;:^ 
J^/v- h ^ t Y^yy 5. 57ml (2. 2tnmol) 

[fflS^ib^:^ ^ ^J^lg^y^ h^t Kn 77 ^^(lOml)lc^ 
fl?LiaaaLfc] Srl05i'WjD^ttT}BTbf::o 

T30B#rpiJti*L.fc:^. mmm^m-rhv^j^ ig^m^xi 
o^mmwi.. h^m\^^x^m^^m%^ii.. 
\mm:^^M^x9ci^Ltio mm^§m'^:^^m'f' h V 

mm\^x^&fAmmm^mr-o :z(Dmm^iyv^^/i-:^ 

{^:r3ftML. m^&l^^ 8.82gSr#fco mSri^®^:i^^ 

6.30g^m:io (IR*; 23%) 

I 0 0 9 7 J St^. ; 135-136^. 
'H-NMR (400MHz, CDCI3) ; 6 (ppm) 1. 08-1. 20 (2H, m) , 1. 2 
5 (3H, t, J=7. 2Hz) , 1. 70 (2H, bd, J=13Hz) , 2. 00-2. 13 (IH, 
m) , 2. 55 (2H, d, J=6. 4Hz) , 2. 77 (2H, bt, J=13Hz) , 3. 96 (6H, 
s) , 4. 05 (2H, bs) . 4. 08-4. 16 (2H, m) , 4. 12 (2H, q, J=7. 2Hz) , 
6. 67 (IH, s) , 7. 30 (IH, s) . 9. 90 (IH, s) . 
FAB-MS; m/z=378 (M+HO . 

[0 0 9 8] g) 4- [3- (3, 4- 7^ h v--6-;^/V4^>->:7 
3i::::7l^)-2-;r=^y]^P bVl^-l-ji h ^ 

mrlEfb'&'fe (4) 6. 14g(16. 3mmol)^Tir h y/V(150ra 
Di^^^fb. y ^/^^—^ h y 0. 78g(6.5mmol)(D 
*(20ml)^^Kch, 30%-ii^>ft;7K^* 2. 03ml (17. 9mmol) 

Sr*P;^;^o »:(-7K^T. MiSlg®^-:^ h y 2.06g(22. 
8mmol) (D7k (20ml)^^gSr305>PB^;e)>ttT?®T L. * 

^^T. m^^m-^ hv^M. 1. 5g^Ap^T 5 ^mmw 



(11) 4#ffl^9-2 6 8 1 7 6 
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mn&&i^^tl.xmmit^^iS) 5.21gSr#;rco 
(i|X^ ; 81%) 

[0 0 9 9] ; 163-164t:. 

^H-NMR (400MHz, CDCl,) ; 6 (ppm) 1. 08-1. 22 (2H, m) , 1. 2 
4(3H, t, J=7. 2Hz) , 1. 72 (2H, bd, J=13Hz). 2. 02-2. 13 (IH, 
m) , 2. 49 (2H, d, J=6. 4Hz) , 2. 79 (2H, bt, J=13Hz) , 3. 93 (3H, 
s) . 3. 94 (3H, s) , 4. 05 (2H, bs) , 4. 07-4. 15 (2H, m) , 4. 1 1 (2H, 
10 q, J=7. 2Hz) , 6. 64 (IH, s) , 7. 64 (IH, s) . 
FAB-MS; m/z=394 (M+H*) . 

[0100] ® l--^>-v^/W4-(6,7-v^7< h^jy^y^ 

y >-3-4 /i^) ?^ ^/i^ y V (6) 

mn^it^^(5) 4. 40g(ll. 2mmol) y —/W (100ml) }^ 

ffilfflb. 5n'yl<imH::^V^M.yi^mm [85. 5%-7k^fk;?7 y 

^7i^ 32.8g^7K 100ml {;i^S?LfctCQ] ^M^. 

5N-:fi^:|6j:mN-|t®^&fflV^T4^fPb. J^Eift)^ bT:^ 
4r^tP«jSSr#5^Co r*v^;^>5'/-7K250ml){crSg«ll 

20 mmi^xm^^.^. mm^mmmmi^x{}^m<Dm.^ 

{^mmWi. Migbxiss:!^^. mm^i^f^mmi.x:p^& 
(om^^tsmm 4. 39gSr#fco r (onm.^^ 9 j — /i- d 

OOmDt^^^b. ^^;^y!>iN 2. 32g(16. 8ramol)SrJ[in;t 
fCo 7k?^T. :g:fL-<Vi//W 1. 20ml (10. Immol) CO^ / 

-/K2mi)^?K*?eTbfcio •=e(7)**io$)'FBijftj^m. ^ 

MfcMbr$b(^:5^F«1}ti^bfco *SriP;t. 7k^T> 
lN-*&^{-Tt^?p^. ^^ffiJtffib. 
^fPA:S*{-T^^b. J^^b;^^l^^(-TtttabfCo 
30 *s»iirfcJi[fb;^^i^i/SSrte«l^. ^ffiSfigbTtSfe^ffi 

•^mz.. rc;>^S^^ ^y-/l-(50ml) ^-<>'"^V(50ml) 

{;i:^^b. tK^T. 2.0M-hy ;^^/i-vy/i-v^Typ<^ 

^ 5.59ml(11.2mmol)*}STb/c:o ::<304* 5 ^P^mi* 

b. $e5{;i^M(^:bT20^WJtfl^«. SHSaibTt&fe 

Oml){C^«?b. *?^T^ 60%-*^ft:^ h y ^7 A 0. 31g 
(7. 8mmol) StAPX.. ^(O^^^ ^ mMz.\.X 
$?.(c:30^raJt}*bfCo tK^^T. iN-^S^f^T^Jft^. 
m^^'^-z^mviTL. :^>fb^^i^:/{-rttyibfco 
40 fc:fi{l:;^^wxjl^t&fP:ft:i^*(-Ta?^b. WMik. « 
J£Mi^bT#^gfe»Jt^^?SS:#. r(^)?ft<^^?t^v-y ;^ 
h^^:7^— (NH-i^ y n-^ 

x^xmmvc^mig) \.2^%^mz.o {^m\ 28%) 

[0101] 'H-NMR (400MHz, CDCI3) ; 6 (ppm) 1.33(2 
H, dq, J=3. 6Hz, 12Hz). 1. 68 (2H, bd, J=12Hz). 1. 77-1. 90(1 
H, m) , 1. 96 (2H, dt, J=2. 4Hz, 12Hz) , 2, 42 (2H, d, J=7. 2Hz) , 
2. 87 (2H, bd, J=12Hz) , 3. 48 (2H, s) , 3. 96 (3H, s) , 3. 98 (3H, 
s) . 6. 17 (IH, s) . 6. 73 (IH, s) , 7. 21-7. 32 (5H, m) , 7. 62 (IH, 
50 s). 
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FAB-MS; m/z=394 (M+H*) - 

[0102] © l-<>^v^/W4-[3-(4. 
;^ y :7 /w) -2-:^ ^ y ] p bVu y v 
WlEfb-a^il^lCe) 1. 07g(2. 72iiunol) ^=^^ J — /W(15ml) 



(12) #M¥9-2 6 8 1 7 6 

22 

fCo (iR^; 76%) 

10 10 3 1 ; 120t:J[JJl±. 

»H-NMR (400MHz, CDCl,) ; 6 (ppm) 1. 70 (2H, bq, J=12Hz) , 
L 81 (2H, bd, J=12Hz) , 1, 92-2. 04 (IH, m) , 2. 45 (2H, d, J=6. 4 
Hz) , 2. 60 (2H, bt, J=12Hz) . 3. 35 (2H, bd, J=12Hz) , 3. 86 (3H, 
bs) . 3. 90 (3H, s) . 3. 90-4. 00 (2H, m) . 4. 06 (2H, bs) . 6. 61 (1 
H, s) , 7. 32-7. 48 (5H, m) , 7. 61 (IH, s) . 
FAB-MS; in/z=412(M+H0. 

10 



